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Four-Channel PC/104 MIL-STD-1553 Circuit Board 

For a given size, weight, and power consumption, greater functionality is obtained. 

Lyndon B. Johnson Space Center, Houston, Texas 
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The miniBIC comprises, in effect, four MIL-STD-1553 interfaces that can operate independently or in 
coordination. 


The mini bus interface card 
(miniBIC) is the first four-channel elec- 
tronic circuit board that conforms to 
MIL-STD-1553 and to the electrical-foot- 
print portion of PC/104. [MIL-STD-1553 
is a military standard that encompasses a 
method of communication and electri- 
cal-interface requirements for digital 
electronic subsystems connected to a 
data bus. PC/ 104 is an industry standard 
for compact, stackable modules that are 
fully compatible (in architecture, hard- 
ware, and software) with personal-com- 
puter data- and power-bus circuitry.] 

Prior to the development of the 
miniBIC, only one- and two-channel 
PC/ 104 MIL-STD-1553 boards were avail- 
able. To obtain four channels, it was nec- 
essary to include at least two boards in a 
PC/ 104 stack. In comparison with such a 
two-board stack, the miniBIC takes up less 
space, consumes less power, and is more 
reliable. In addition, the miniBIC in- 
cludes 32 digital input/ output channels. 

The miniBIC (see figure) contains four 
MIL-STD-1553B hybrid integrated cir- 
cuits (ICs), four transformers, a field-pro- 
grammable gate array (FPGA) , and an In- 
dustry Standard Architecture (ISA) 
interface. Each hybrid IC includes a MIL- 
STD-1553 dual transceiver, memory-man- 
agement circuitry, processor interface 
logic circuitry, and 64Kx 16 bits of shared 
static random access memory. The mem- 
ory is used to configure message and data 
blocks. In addition, 23 16-bit registers are 
available for (1) configuring the hybrid 
IC for, and starting it in, various modes of 
operation; (2) reading the status of the 
functionality of the hybrid IC; and (3) re- 
setting the hybrid IC to a known state. 


The miniBIC can operate as a remote ter- 
minal, bus controller, or bus monitor. 

The FPGA provides the chip-select 
and data-strobe signals needed for oper- 
ation of the hybrid ICs. The FPGA also 
receives interruption signals and for- 
wards them to the ISA bus. The ISA in- 
terface connects the address, data, and 
control interfaces of the hybrid ICs to 
the ISA backplane. 

Each channel is, in effect, a MIL-STD- 
1553 interface that can operate either 


independently of the others or else as a 
redundant version of one of the others. 
The transformer in each channel pro- 
vides electrical isolation between the rest 
of the miniBIC circuitry and the bus to 
which that channel is connected. 

This work was done by Gary L. Cox of 
Johnson Space Center. For further infor- 
mation, contact the Johnson Commercial 
Technology Office at (281 ) 483-3809. 
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Improved Method of Locating Defects in Wiring Insulation 

The best features of the DWV and TDR methods are combined. 


Ames Research Center, Moffett Field, California 


An improved method of locating small 
breaches in insulation on electrical wires 
combines aspects of the prior dielectric 
withstand voltage (DWV) and time-do- 
main reflectometry (TDR) methods. The 


method was invented to satisfy a need for 
reliably and quickly locating insulation 
defects in spacecraft, aircraft, ships, and 
other complex systems that contain large 
amounts of wiring, much of it enclosed in 


structures that make it difficult to inspect. 

In the DWV method, one applies a 
predetermined potential (usually 1.5 kV 
DC) to the wiring and notes whether the 
voltage causes any arcing between the 
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